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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a single-wafer 
treatment apparatus for making the treatment gas flow 
uniform, without using a complex structure when the 
treatment gas is discharged outwards from a treatment 
space in the radial direction of a treated object. 
SOLUTION: In a single-wafer treatment apparatus, a 
mounting stage 58 for mounting a treating object (W) to 
be subjected to a given treatment is provided in a 
treatment vessel 24, and the atmosphere of a treatment 
space above a mounting stage 58 is sucked from the 
side of the mounting stage 58 downward to be 
evacuated. An air stocking downward space 50 with a 
small inlet opening 50A is provided at the lower part of 
the mounting stage 58, and a vacuum discharge opening 

72 for vacuum suction is provided at a position facing the air stocking space 50. In this way, 
the treatment gas flow from the treatment space outward in the radial direction of the treating 
object is made uniform without making the structure complex. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processor of single wafer processing which 
processes membrane formation, one annealing, etc. at a time to a semi-conductor wafer etc. 
[0002] 

[Description of the Prior Art] Generally, in order to manufacture a semiconductor integrated circuit, the 
integrated circuit which repeat and wants by performing various kinds of processings, such as membrane 
formation processing, etching processing, oxidation diffusion process, and annealing reforming 
processing, to substrates, such as a semi-conductor wafer, is formed. In performing various kinds of 
processings which were described above, in annealing reforming processing, corresponding to the class 
of the processing, it introduces membrane formation gas into the case of required raw gas, for example, 
membrane formation processing, for ozone gas etc. into a processing container. In this case, although 
vacuum suction of the ambient atmosphere in a processing container is carried out so that the desirable 
constant pressure corresponding to the class of that processing may be maintained, to flow equally to the 
front face of a semi-conductor wafer from from [ when the flow of this gas by which vacuum suction is 
carried out maintains the homogeneity within a field of processing highly ] is demanded. 
[0003] The conventional common processor is explained here. It is drawing showing the simulation 
result of the gas stream in the sectional view which set the outline block diagram in which drawing 6 
shows the conventional general armealing reformer, and drawing 7 to the A-A arrowed cross-section in 
drawing 6 , set drawing 8 in drawing 7 , and met the B-B line. As shown in drawing 6 , the cross section 
has the processing container 2 made from square-like aluminum, this annealing reformer makes the 
interior of this processing container 2 stand up through a stanchion 4 from a container pars basilaris 
ossis occipitalis, and the installation base 6 is formed. The heating heater 8 is laid underground in this 
installation base 6, and the semi-conductor wafer W as a processed object laid in the top face of the 
installation base 6 can be heated now. Moreover, the ultraviolet rays UV emitted as raw gas into this 
processing container 2 above this installation base 6 from the ultraviolet ray lamp 14 which the 
transparency aperture 12 is formed in this head- lining section, and was formed in this outside while the 
shower head section 10 of the shape of a ring made from the quartz for introducing ozone was formed 
are irradiated on a wafer front face. 

[0004] On the other hand, the pars basilaris ossis occipitalis 16 of the processing container 2 is located 
in the slanting lower part of the installation base 6, and four evacuation openings 18 (refer to drawing 7 ) 
are formed in it in the example of illustration. And while an exhaust pipe 20 is connected, respectively, 
the vacuum pump which joins in the downstream and is not illustrated is interposed in each evacuation 
opening 1 8, and each of these exhaust pipes 20 have come to be able to carry out vacuum suction of the 
inside of the processing container 2 to it. In such an annealing reformer, ultraviolet rays UV will be 
irradiated the wafer W on the installation base 6 being heated, and annealing reforming processing will 
be performed to TaOx (tantalic acid-ized film) currently formed in the front face of Wafer W by making 
ozone gas act on this. 
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[0005] 

[Problem(s) to be Solved by the Invention] by the way - having described above ~ equipment — setting 
- processing -- a container two - inside - introducing having had -- ozone - etc. - raw gas 
processing - space — S — having flowed down - after — a wafer - W - a front face - the radial - 
outside — a way - turning — flowing — installation - a base — six - slant — a lower part — having 
arranged -- four — a ** ~ evacuation - opening 18 — from ~ abbreviation — equal — discharging -- 
having — However, when the actual flow of the raw gas in the processing space S was 

examined in the detail, it is not flow equally towards the method of the outside of radial of Wafer W, 
and the difference was in the flow of gas considerably towards not arrange with the direction where the 
evacuation opening 18 is arrange, it originated in this and there was a problem that where of the case 
where the homogeneity of the processing in a wafer front face cannot be maintain highly enough 
occurred. 

[0006] Although drawing 8 is drawing showing the simulation result of the flow of the raw gas in a 
processing container and raw gas is flowing smoothly in the direction XI in which the evacuation 
opening 1 8 is arranged, it becomes clear that stagnation of raw gas has occurred slightly in the direction 
X2 which the evacuation opening 18 does not arrange. In order to prevent the heterogeneity of the flow 
of this gas, arranging further much evacuation opening 1 8 in the shape of a periphery is also considered, 
but since a maintenance will become very difficult if structure is not only complicated, but an exhaust 
pipe 20 is increased further in this case in addition to a maintenance being serious only by having 
formed the four present exhaust pipes 20, it is not employable. Especially the above-mentioned problem 
is actualized as the size of a semi-conductor wafer becomes large [ 12 inches ] from 6 inches or 8 inches, 
and quick solution is desired. 

[0007] This invention is originated paying attention to the above troubles that this should be solved 
effectively. The purpose of this invention is to offer the processor of single wafer processing which can 
equalize the flow of the raw gas discharged from processing space to the method of the outside of radial 
of a processed object, without complicating structure. 
[0008] 

[Means for Solving the Problem] Invention specified to claim 1 arranges the installation base in which 
the processed object with which predetermined processing is performed is laid in a processing container. 
In the processor of single wafer processing which was made to carry out vacuum suction by making it 
attract and flow down the ambient atmosphere of the processing space above said installation base from 
the flank of said installation base to a lower part It constitutes so that evacuation opening by which 
forms the gas ******** space of said installation base where that inlet-port opening was made small 
caudad, is made to attend this space, and vacuum suction is carried out may be prepared. 
[0009] Thus, since it was made to carry out vacuum suction of the ambient atmosphere in processing 
space towards the gas ******** space which made inlet-port opening small, the ambient atmosphere of 
processing space becomes possible [ flowing down equally and exhausting the periphery of a processed 
object ]. In this case, said installation base is supported with the stanchion which stood up from the pars 
basilaris ossis occipitalis of a partition wall which divides said gas ******** space so that it may 
specify to claim 2. 

[0010] moreover , if said evacuation opening be prepare in the flank of said partition wall and baffle 
tubing of the shape of a pipe which have two or more gas circulation openings be form near this 
evacuation opening so that it may specify to claim 3 , since channeling of an exhaust gas will be control 
by operation of baffle tubing , it become possible from processing space to equalize further the flow of 
the raw gas discharge to the method of the outside of radial of a processed object . 
[0011] 

[Embodiment of the Invention] Below, one example of the processor of single wafer processing 
concerning this invention is explained in full detail based on an accompanying drawing. It is the 
perspective view showing baffle tubing with which the cross-section block diagram and drawin g 2 
which show the processor of single wafer processing which drawing 1 requires for this invention are 
prepared in the C-C line arrowed cross-section Fig. in drawing 1 , and drawing 3 is prepared in gas 
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******** space. Here, taking the case of the annealing reformer of single wafer processing, it explains 
as a processor. This annealing reformer 22 has the processing container 24 of the product [ cross 
section ] made from abbreviation square-like aluminum so that it may illustrate. In the head-lining 
section in this processing container 24, as raw gas, the shower head section 26 of the shape of a ring 
made from the quartz for introducing ozone is formed, and raw gas is injected towards the processing 
space S from the gas injection tip 28 of a large number prepared in this inferior surface of tongue. 
[0012] Moreover, while the big opening 30 is formed in the head-lining section of the processing 
container 24, the transparency aperture 32 which consists of a transparent quartz plate to ultraviolet rays 
is airtightly attached in this opening 30 through the seal members 34, such as an O ring. And while the 
lamp station 38 covered with casing 36 is formed, two or more ultraviolet ray lamps 40 are formed in 
this lamp station 38, the above-mentioned transparency aperture 32 is penetrated above this transparency 
aperture 32, and the ultraviolet rays UV emitted from this ultraviolet ray lamp 40 are introduced into it 
into the processing space S. Moreover, while the taking-out inlet port 42 for carrying out carrying-in 
taking out of the semi-conductor wafer W as a processed object to the inside of this processing container 
24 is established in the side attachment wall of the processing container 24, the gate valve 44 made 
airtightly possible by closing motion is formed in this taking-out inlet port 42, 

[0013] And the gas ******** space 50 by which it is characterized [ of this invention ] is formed in the 
pars basilaris ossis occipitalis 48 of this processing container 24. The big opening 52 is formed in the 
center section of this container pars basilaris ossis occipitalis 48, the cylinder partition wall 54 of the 
shape of a closed-end cylinder object prolonged to that lower part in this opening 52 is connected, and, 
specifically, the above-mentioned gas ******** space 50 is formed in that interior. And pars-basilaris- 
ossis-occipitalis 54A of the cylinder partition wall 54 which divides this space 50 is made to stand up 
from this, for example, the cylinder object-like stanchion 56 is formed in it, and the disc-like installation 
base 58 is being fixed to this upper limit section. This installation base 58 has the heating heater 60 
arranged inside at the predetermined pattern configuration, and this outside can be constituted by the 
sintered ceramics which consists of AIN etc., for example, and it can lay the semi-conductor wafer W 
now in a top face. 

[0014] it penetrates in this vertical direction and two or more pin holes 62 form in the above-mentioned 
installation base 58 - having -****-- each pin hole 62 - actuation - for example, the product made 
from the quartz connected common to a pestle 66 pushes up, and the pin 64 is held in the state of loosely 
fitting, and this actuation - the pestle 66 is connected with frequent appearance rod 68B of the air 
cylinder 68 prepared in the inferior surface of tongue of the container pars basilaris ossis occipitalis 48, 
and makes each above-mentioned push raising pin 64 appear upwards frequently from the upper limit of 
each pin hole 62 at the time of delivery of Wafer W Moreover, between an air cylinder 68 and the 
inferior surface of tongue of the container pars basilaris ossis occipitalis 48, bellows 70 is interposed, 
and it can go up and down, the above-mentioned frequent appearance rod 68B maintaining the 
airtightness in the processing container 24. 

[0015] And it is set up smaller than the diameter of the installation base 58, and the installation base 58 
turns caudad and, as for the diameter LI of inlet-port opening 50A of the above-mentioned gas 
******** space 50, the raw gas which flows down the outside of the periphery section of the above- 
mentioned installation base 58 flows into inlet-port opening 50A. And the lower side attachment wall of 
the above-mentioned cylinder partition wall 54 is made to attend this gas******** space 50, and the 
evacuation opening 72 is formed, and the exhaust pipe 74 with which the vacuum pump which is not 
illustrated was interposed is connected to this evacuation opening 72, and it has come to be able to carry 
out the vacuum suction of the ambient atmosphere of the inside of the processing container 24, and the 
g^g ******** space 50 to it. And the pipe-Hke baffle tubing 76 is formed in pars-basilaris-ossis- 
occipitalis 54A near [ 54 ] this evacuation opening 72 (i.e., a cylinder partition wall). 
[001 6] This baffle tubing 76 has the flange 78 of the shape of a ring of the same magnitude with the bore 
of the gas ******** space 50 in that upper limit section, this was made inscribed in the cylinder 
partition wall 54, and, specifically, the diameter of this baffle tubing 76 has prepared it while being set 
as about 1/2 abbreviation for the bore of the cylinder partition wall 54 (refer to drawing 3 ), Moreover, it 
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arranges in the body section 80 of the baffle tubing 76 so that it may counter to the core, and two gas 
circulation openings 82 are formed in it (refer to drawing 2 ). When these two gas circulation openings 
82 are arranged so that it may not face directly to the above-mentioned evacuation opening 72, for 
example, shown in drawing 2 To the direction in which the evacuation opening 72 is located, two gas 
circulation openings 82 are formed towards a direction which is different at the include angle of 90 
degrees, and vacuum suction of them is equally carried out from both the gas circulation opening 82, 
without carrying out piece length from one of the gas circulation openings 82. Moreover, between the 
periphery section of the installation base 58, and the wall of the processing container 24, the 
straightening vane 86 of the shape of a ring which has much gas openings 84 is formed. In addition, a 
sign 90 is the feeder arranged in the stanchion 56, in order to supply power to the heating heater 60. 
[0017] Next, actuation of this example constituted as mentioned above is explained. First, the unsettled 
semi-conductor wafer W is carried in into the processing container 24 through the gate valve 44 and the 
taking-out inlet port 42 which were held at the conveyance arm which is not illustrated and changed into 
the open condition, and this wafer W is pushed up, and after a pin 64 is won popularity and passed, it 
carries out installation maintenance of the wafer W on the installation base 58 by [ this ] pushing up and 
dropping a pin 64. Preheating of this installation base 58 is beforehand carried out to predetermined 
temperature, and it maintains process temperature while it makes the supply voltage to the heating heater 
60 increase and carries out the temperature up of this wafer W to predetermined process temperature 
after installation of Wafer W. Moreover, the ultraviolet ray lamp 40 formed above the head-lining 
section is driven, the transparency aperture 32 of the container head-lining section is made to penetrate, 
and the ultraviolet rays UV emitted from this are irradiated on the front face of Wafer W. While being 
able to come, simultaneously carrying out injection supply of the ozone as raw gas from the shower head 
section 26 in the processing space S, by driving the vacuum pump which was formed in the exhaust pipe 
74 and which is not illustrated, vacuum suction of the ambient atmosphere in the processing container 
24 and the gas ******** space 50 is carried out, and the ambient atmosphere of the processing space S 
is maintained to a predetermined process pressure. By this, reforming of the film, such as TaOx, will be 
carried out by the ozone which is formed in the front face of the semi-conductor wafer W and which was 
activated by ultraviolet rays UV, and annealing treatment will be carried out, for example. 
[0018] In this case, since the raw gas (ozone) supplied to the processing space S flows equally 
[ abbreviation with the periphery section of Wafer W ], and goes and channeling is hardly carried out 
from the shower head section 26, the homogeneity within a field of annealing reforming processing is 
highly maintainable the homogeneity of processing, and here. Namely, since the gas ******** space 50 
which made inlet-port opening 50A somewhat narrow under the installation base 58 here is formed and 
it is made to perform vacuum suction through this space 50 Conventionally [ as shown in drawing 7 ], 
unlike the case of equipment, from the core side on the top face of a wafer, the raw gas which blew off 
from the shower head section 26 flows equally [ abbreviation ] to the method of the outside of radial, 
and is diffused to it. Furthermore, this raw gas passes equally [ abbreviation ] each gas opening 84 of the 
straightening vane 86 arranged on the outside of the periphery section of the installation base 58, and the 
installation base 58 turns around it caudad, and it is crowded. This raw gas around which it turned flows 
into the gas ******** space 50 through inlet-port opening 50A, and flows down this, further, this raw 
gas flows from the core of the baffle tubing 76 to that outside through two gas circulation openings 82, 
and, finally evacuation is carried out from an exhaust pipe 74 through the evacuation opening 72. 
[0019] Thus, since he is trying to drop and load the gas ******** space 50 with the ambient atmosphere 
of the processing space S through the periphery section outside of the installation base 58, raw gas can 
be passed equally [ abbreviation ], without making channeling produce from the core side on the top 
face of a wafer to the method of the outside of radial [ the ]. For this reason, the homogeneity within a 
field of processings, such as annealing reforming processing, is highly maintainable. Moreover, also in 
case vacuum suction of the ambient atmosphere in the gas ******** space 50 is carried out, as shown in 
drawing 2 , since the evacuation opening 72 and two gas circulation openings 82 have not countered 
directly, vacuum suction of them cannot be actively carried out from one of the gas circulation openings 
82, and they can carry out vacuum suction equally [ abbreviation ] from both the gas circulation opening 
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82. Therefore, the gas distribution which flows into inlet-port opening 50A of the gas ******** space 
50 is equal, and it becomes possible from this point to equate further the raw gas which flows a wafer 
top face. 

[0020] Moreover, although four exhaust pipes 20 (refer to drawing 6 ) were needed conventionally, in 
the case of this example, it ends with one exhaust pipe 74, and it becomes possible to perform a 
maintenance easily conjointly with it not only to be able to simplifying the structure of this part, but a 
space part increasing. <A HREF=7Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=l E_N/;>=<? 
97:>///&N0001=534&N0552=9&N 0553= 000006" TARGET = "tjitemdrw"> drawing 4 so that clearly 
[ it may be drawing showing the simulation result of the flow of the raw gas in the processing container 
24 of the above-mentioned this invention equipment, and the gas ******** space 50 and ] from this 
drawing It became clear that raw gas was flowing equally [ abbreviation ] towards the periphery as 
compared with the case of equipment from the abbreviation core side on the front face of a wafer 
conventionally which is shown in drawing 8 in the case of this invention equipment, and stagnation gas 
had hardly occurred. It does not pass over the number of the gas circulation openings 82 prepared in the 
diameter of the baffle tubing 76 and this in the above-mentioned example for an example to only have 
been shown, and it is not limited to it by what was mentioned above. Moreover, also when not forming 
this baffle tubing 76, of course, the same operation effectiveness as abbreviation mentioned above is 
produced. 

[0021] Furthermore, although here explained taking the case of the annealing reformer as a processor, it 
is not limited to this but, of course, this invention equipment can be applied also to membrane formation 
equipment, an etching system, oxidation dispersion equipment, and the processor using the plasma. For 
example, what is necessary is to eliminate an ultraviolet ray lamp 40 and the transparency aperture 32 
from the equipment shown in drawing 1 , to replace with the ring-like shower head section 26 further, as 
shown in drawing 5 , and just to form the disc-like usual shower head section 94 which has many gas 
injection tips 92 in an inferior surface of tongue, in using this invention equipment for CVD membrane 
formation equipment. Moreover, at this example, although explained taking the case of the semi- 
conductor wafer as a processed object, it is not limited to this but, of course, can apply to a LCD 
substrate, a glass substrate, etc. 
[0022] 

[Effect of the Invention] As explained above, according to the processor of single wafer processing of 
this invention, the operation effectiveness which was excellent as follows can be demonstrated. Since 
gas******** space is formed down the installation base and it was made to carry out vacuum suction 
of the ambient atmosphere in a processing container through this space, the ambient atmosphere (raw 
gas) of processing space can be turned to the method of the outside of radial from the core side of a 
processed object, and it can pass equally [ abbreviation ], and that periphery (outside of the periphery 
section) can be made to be able to flow down equally [ abbreviation ], and it can exhaust. For this 
reason, the homogeneity within a field of processing of a processed body surface can be raised. 
Moreover, since the number of exhaust pipes can also be lessened, it not only can simplify the part and 
structure, but a maintenance becomes easy and it can attain the increase in efficiency. Furthermore, since 
channeling of the raw gas discharged from processing space by forming baffle tubing in gas ******** 
space can be controlled further, the raw gas which flows the part and a processed body surface can be 
made to discharge in the state of equalization further. 



[Translation done.] 
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